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(57) ABSTRACT 

Apparatus is disclosed for binding wire about bales includ- 
ing a feeder for feeding the wire, the feeder including a feed 
wheel for feeding and stretching the wire, and a separate 
measuring device for continuously measuring the length of 
the wire fed by the feeder whereby the measuring device 
does not feed the wire. 
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BINDING MEANS measuring means comprises a runner including a contact 

surface fox contacting the wire. 

^ _^ In accordance with one embodiment of the apparatus of 

FIELD OF THE INVENTION the present invention, the contact surfece has a substantially 

The present invention relates to apparatus for binding 5 straight profile, 
wire around objects, for example bales of fiber material. In accordance with another embodiment of the apparatus 

of the present invention, the measuring means comprises a 
BACKGROUND OF THE INVENTION dolly roll for assuring that the runner and the wire remain in 

Pulp bales are bound around both individual and stacked 10 contact 

units comprising a certain number of bales, usually six or In accordance with another embodiment of the present 

eight such bales. Such a unit load has a weight of between invention, apparatus includes a rotation meter coupled to the 

one and two tons. The strength of the wire binding together runner. 

the unit load, therefore, is very important from a safety point The present invention thus offers a solution to the afore- 
of view, because several persons may be standing near the , 5 said problems, in that measuring of the length of the fed wire 
load while it is being lifted by its wires. The equipment used takes place in a separate measuring means, which is not 
for typing the knot in a bound wire loop and the knot itself, affected by sliding in the feeding wheel 
therefore, are subject to very comprehensive safety regula- 
tions and stringent safety controls. BRIEF DESCRIPTION OF THE DRAWINGS 

The binding means generally comprises a unit for feeding 20 Tne present invention may be more fully appreciated with 

the wire from a wire magazine through an openable wire reference to the following detailed description, which, in 

guide bar around the object. turn, refers to the drawings in which: 

The feeding unit is also used for stretching the wire. The FIG. 1 is a side, elevational view of a binding rnachine in 

means used for this purpose comprises a twining member, accordance with me present invention; and 

which includes a unit for locking the wire end, a unit for 2s piG. 2 is an enlarged front, perspective view of the 

typing a wire knot, a cutting unit, and a unit for projecting measuring means of me present invention, 
the knot. 

Tne wire guide bar extends around the object to be bound DETAILED DESCRIPTION 

and guides the whe while it a ^ Tlie binding meam used m 

the twmmg member around the object to be bound Wten 1 is 0 f the type shown and described in Swedish Patent No . 

the free end of me wire returns to the twining member, fee 380l 496, and in Swedish Patent Application No. 93/03380- 

wire is stopped and retained in the locking una, whereafter j 

the wire is stretched by reversing the feeding unit. The wire ' ,. 4 . ^ . - . . . 

guide bar is theretyop^a^(hev^^ ?* means thus compnses a stand 1 oavtoAtte 

meobjecttobe&ourT^kiwtistieAttel^cutand 33 various units are nagged. A feedmgimit 2 *y«**A* 

project out of the twining member *** b ! ndm « ™f 3 m »=■ t° ^ J™"*™ 

r ' .. . , . ,. . magazine around an object 4 to be bound, and thereafter to 

In order to achieve optimum binding and knot-typing stretch the wire, 
results, the correct length of wire must be fed. Hie wire is . . _ . ...» , 

normairy fed by moTof a feeding wheel, which rotates „ S J^^J^X ^^Z^T^Z 
through a predetermined numbeTof rotations and is 40 

driven, for example, by an electric servomotor. The feeding wrthout the measunng means 5feedmg the wire. 

wheel is also used for stretching the wire Tne measunng means 5 preferably comprises a runner 6, 

fa the wire magazine, on the path of the wire ftomthe *5 ISf 3, 2^? Wy - a """P* 88 * 1 ** 

. . *f ' • r. , »~^ . . " ™~ loaded dolly roll 15 to ensure that the wire 3 and runner 6 
wire magazme to the feedmg wheel, and m the wire guide 45 ^^T^^^ 

bar, however, the wire can jam, whereby sliding can be Jr wuiaM " " p %£ c 

caused between the feedmg wheel and wire. F^ems can 6 contectsurfece 1 6, preferably wA a 

also arise because of variations in the wire quality, and in its substantially strait profile. The ineasunng result is thereby 
thickness and hardness, which also result in sHding between ten dependent on the wire quality and varying contact 
the feeding wheel and wire. J0 Pressure. 

This sliding creates problems during the feeding process. ^runner 6 is coupled to a rotation meter 7, &r example 
Tne positions of the wire cannot thus be determined, which anmductive touisnutter -or a potentiometer, but preftraWy a 
may cause breakdowns. When, for avoiding gliding , the pulse transmitter, which measures how much the runner 6 
contact pressure from the counter-pressure rolls is increased, out ^ ***** how much *** P**"* 

there is ihe risk of wro deform 35 measurmg mmss 5 * 

wire through the Hi flfcrent imitg tn thfi finding nv^ng ifl made A wire guide bar 8 extends about the object to be bound 
difficult 4. A twining member 9 comprises a guide bar for guiding the 

wire through the twining member, a unit for locking the wire 
SUMMARY OF THE INVENTION end, a unit for tying a wire knot, a unit for cutting the wire, 

m accordance with the present invention mese and other <so and a unit for projecting the completely tied knot 
rfiffi<3]fties have now been overcome by the inv e nti on of The entire hfawfing means is preferably movable so that it 
apparatus fbr binding wire around an object comprising a 080 be placed in a transport path for the objects to be bound 
feed member for feeding the wire, the feed member includ- and easily exchanged on demand, 
ing a feed wheel for feeding and stretching the wire, and The feeding unit 2 comprises guide wheels 10, about 
separate measuring means for continuously measuring the 65 which the wire 3 runs, and a driven feeding wheel U, to 
length of file wire fed by the feeding member whereby the which counter^ressute rolls 12 abut The feeding wheel U 
measuring means does not feed the wire. Preferably, the is preferably driven by an electric servomotor 13. 
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At the start of the binding machine the end of the wire 3 said wire; and m aintainin g said runner in contact with 

is positioned with the help of the values from the measuring said wire using a dolly roll arranged opposing said 

means 5 to a predetermined starting position far a binding runner, 

sequence. c) stretching the wire and disposing the wire on the object; 

During feeding of the wire, the feeding unit 2 is driven by 3 and 

the electric servomotor 13, so that a predetermined length of d) forming a knot in the wire so as to bind the object, 

wire 3 is fed about the object to be bound 4, and the wire end 2. The method of claim 1, wherein the step of feeding the 

arrives at the locking unit in the twining member 9 . The fed wire includes feeding the wire until an end of the wire 

wire length is measured by the measuring means 5. The wire arrives in a predetermined position . 

end is retained in the twining member 9. 10 3. The method of claim 1. wherein the step of feeding 

The wire stretching takes place thereafter by reversing the comprises turning the feed member in a first direction, 

servomotor 13 of the feeding unit 2 until the wire has been 4. The method of claim 3, wherein the step of stretching 

stretched down onto the object to be bound 4 t and the speed includes retaining an end ofthe wire while turning the feed 

of the wire is zero. The wire movement is measured, for member in a second, reverse direction, 

example, by a pulse transmitter in the servomotor 13, but 15 5. The method of claim 4, wherein the step of disposing 

preferably by the measuring means 5. the wire on the object comprises turning the feed member in 

The wire guide bar 8 is openable and provided with tiie reverse direction until the speed ofthe wire is zero, 

grooves for the wire 3. During feeding ofthe wire, the bar The method of claim 5, wherein the step of disposing 

8 is held in closed position by piston/cylinder units 14, the wire includes measuring the amount ofthe wire as the 
which are preferably pneumatic. During the wire stretching, feed member is turned in the reverse direction. 

the wire guide bar 8 is opened by the piston/cylinder units 7 * The method of claim 1, wherein the wire is fed into a 

14 guide bar when the guide bar is in a closed position. 

After the wirc stretch^, 8. "Hie mefcodof claim 7, wherein fee step of stretching 

9 fortwining, orttingi^jectmgtte^ * ^^^ >ag wne white the guide bar * m an 
start to operate. .9. The method of claim 1, further comprising, after the 

After the cutting, the wire is drawn back a predetermined step of forming a knot, cutting the wire and drawing the wire 
length to the starting position for the next binding sequence ^ck to a predetennined position. 
r^thefeediiigum^2,whkhisamtro 10 . Apparatus for binding wire around an object, corn- 
measuring means 5. The binding means is now ready for a 30 paging- 

new binding operation. ^ ^ a feed member for feeding said wire, said feed member 

The correct length of fed wire is ensured m mat the wire including a driven feed wheel for feeding and stretch- 

o free of sliding drives the runner 6 of the measuring unit in* said wire said feed wheel being arranged upstream 

which, by means of the rotation meter 7, transfers the ofthe 0 bjectto be bound, and 

measuring values for controlling the wire feed. Since the 35 ^ . . 4 . 

moment of inertia in me immerl is small in relation to the ^I'^f^ZZ t 3?23S SS^S 

transferred moment between the wire 3 and runner 6, no length of sud wire ^ by sa^ feedingn^nber, sari 

sliding occurs between the wire 3 andnnmer 6. Iheaccu- measuring means being located downstream from said 

racyand.operanona. safety ofthe bin^^^mOds ^^^SK 

^wLSSe^^LSiSwLtS S does LXTSureinent of the wire, and said 

— ^ comnrisinga .r^induding a 
w» nut u*5auvwjr ouon mc upaauuuoi aau*jr. contact surfkee having a substantially straight profile 

Although the mvention herein has been described with for contacting said wire and a dolly roll for assuring 

reference to particular anbodmients, it is to be understood ^ that said runner and said wire 
mat these embodiments are merely illustrative of the prin- n ih e apparatus of claim 10 including a rotation meter 

ciples and applications ofthe present invention. It is there- ^ to ^pj^a 

tW A^fu U ^^ 1 m ^^^?^ my * 12. Ihe apparatus of claim 10, further comprising a guide 

made to the illustrative embodiments and that other arrange- extending around the object the feed member being located 

mentsmay be devised without departing from me ^irit and jo upstream of the guide. 

scope ofthe present invention as defined by the appended 13 ^ apparatus 0 f claim 12, wherein the guide com- 

cla £?f * . .... prises a bar having an open position and a closed position. 
What ii ! claimed I is: 14 ^ apparatus of claim 13> %rhere in the feed member 

1. A method of binding an object, comprising: ^ maDged ^ ^ guide so the bar is in the open 

a) feeding a predetennined amount of wire to the object, J5 position during wire stretching and in the closed position 
the feeding being performed by a feed member; during wire feeding. 

b) measuring the amount ofthe wire as the wire is fed, the 15. The apparatus of claim 13, wherein the bar has 
measuring being performed in a measuring means grooves for said wire. 

separate and do wnstream from the feed member, so that 16. The apparatus of claim 10, wherein the feed wheel is 

sliding ofthe wire in said feed member does not affect 60 rotatable in a first direction to feed said wire and rotatable in 

measurement of the wire, and said measuring means a second direction to stretch said wire, 
comprising .contacting a runner having a contact sur- 
face provided with a substantially straight profile with ***** 



